Abstract: Lundstriim et al. proposed a proportional analysis system for the soft tissue facial profile in the natural head position. To use this method for further epidemiological investigation and to interpret the characteristics of this analysis, each measurement (index) was identified in comparison to the other indices using cluster and factor analyses. Facial profiles of 111 (mean age: 22.9 years) Japanese males were measured and 11 indices (8 horizontal, 2 vertical and 1 horizontal/vertical) were calculated. Almost all internal co-relationships between each index were statistically significant (p < 0.05, 0.01). Variable cluster analysis classified indices into four major clusters and clarified the attributes of the 11 indices. The first cluster was index No. 1, 2, 3 and 7. The second cluster was index No.6. The 3rd cluster was index No. 4, 5, 11, 8 and 10. The 4th cluster was index No. 9. These clusters are thought as vertical facial balance, upper and lower jaw relation or horizontal/vertical balance, chin morphology, and horizontal facial balance. From factor analysis, three factor axes that explained the characteristics of 11 indices were found (accumulated contribution rate: 76.5 % ). The heaviest loading factor was index No. 1, 2 (0.95) on axis I, 5 (0.83) on axis II and 6 (0.78) on axis III. Therefore, axis I, axis II and axis III are thought to be based on the position of the soft tissue Nasion, SLI and Pogonion, respectively. Common indices which are included in both analyses are thought to be valid as a clue to reduce the number of measurement parameters. (J. Oral Sci. 41, 111-115, 1999) 
Introduction
Facial soft tissue has played a significant role in orthodontic diagnosis, orthognathic surgery, etiology of malocclusion and patients' motivation to get orthodontic treatment (1) (2) (3) (4) (5) . Through the precise and objective parameters in estimating soft tissue profile, treatment outcome can be measured in a more qualified manner. However, the applicability of this material for epidemiological investigation has not been discussed in many previous studies. Quantification and recording for malocclusion severity in previous epidemiological studies were mainly based on the occlusal characteristics (6, 7) . It is beneficial for more precise and simple investigation in dental public health to get an additional or substitutional material of malocclusion other than occlusal characteristics. LundstrOm et al. (8) and others (9) recently reported standard reference of some races of young adults with normal occlusion by using soft tissue analysis with natural head position for diagnostic purposes of malocclusion. However, this method has some epidemiological advantages for comparing the samples which are taken at different times and places because of conducting proportional data of face. Therefore, the applicability of this method as a screening tool for epidemiology of malocclusion should be tested. To obtain the effective data interpretation of this method, it is important to find which characteristics influences each other. The purpose of this study is to investigate the internal co-relation of the indices of proportional analysis for further epidemiological investigation of lateral facial characteristics and to discuss on the possibility of measurement item reduction. Table 2 .
2) Co-relationships between each index are described in Table  3 . Almost all indices except five combinations (3-8, 7-8, 6-9, 9-10, 9-11) had significant co-relation coefficients.
3) Variable cluster analysis classified indices into four major clusters and clarified the attributes of the 11 indices (Fig. 2) . The first cluster consisted of (1): Nasal prominence, (2): Upper jaw prominence, (3): Lower jaw prominence and (7): Chin prominence. The second cluster consisted of (6): Chin eminence. The third cluster consisted of (6) (9): Upper/Lower face height.
4) From the factor analysis, three factor axes that explained the characteristics of 11 indices were found (accumulated contribution rate: 76.5%, Table 3 (Fig. 6) , by axes II and III in the second and fourth quadrants (Fig. 7) , and by axes III and I in the second and fourth quadrants as well (Fig. 8) . Table 1 Eleven indices of proportional analysis Table 2 Basic statistical data Table 3 Co-relationship between each index Discussion Measuring and evaluating facial soft tissue profiles has some limitations to understanding the craniofacial morphology of each examinee because the correlation between hard tissue and soft tissue growth is not strictly linear and soft tissue growth is quite independent of skeletal tissues (11) . However, taking facial photographs has some advantages with respect to time, labor and cost (10) . Therefore, the fewer measurement items that are required, the more acceptable is an additional screening tool which has matched diagnosis of orthodontics. From this study, items which belong to the same cluster or which we can be explained on the same axis have some similar characteristics. The result that almost all indices have significant co-relationships for either plus or minus co-efficiency might be caused by some common denominators and numerators in calculating the indices. From cluster analysis, we could classify 11 indices into four characteristic clusters. These are vertical facial balance, upper and lower jaw relation or horizontal/vertical balance, chin morphology, and horizontal facial balance. Some indices which represent each cluster can be selected, thus reducing the number of measurement parameters. potential reason why there is no vertical relation measurement item in these instances from two analyses is that no vertical index had heavy factor loading compared to the horizontal indices.
Another issue of concern is that the final selection of the indices depends on what other factor of malocclusion is recorded. Moreover, its estimative power should be tested by setting diagnostic data from orthodontists' evaluation as an objective variable. Han et al. (12) reported that study models alone provided adequate information for treatment planning, and other types of diagnostic records made small differences in comparison between single model evaluation and combined evaluation of model and facial photograph. However, lateral cephalometrics is not very associated with occlusal indices. These independent variables should be combined to have a more complete evaluation of orthodontic need or outcome (13) . Therefore, further examination of the extent to which profile can affect the possibility of reducing the number of occlusal features should be tested as well. Besides as an additional evaluation tool, the single estimative power of this profile analysis should be compared with some traditional malocclusion indices which mainly regard occlusal characteristics. If use of a single profile can contribute an almost equivalent or higher estimative power, efforts and energy of examiners to undergo an epidemiological investigation must be saved. However, the grading of the objective variable in such a trial which concerns malocclusion severity depends on the purpose for which we want to screen from a large number of population.
Another alternative is to use two-phase screening. Using this method, facial photograph evaluation with high sensitivity is conducted only after a dentist's check of the centric occlusion to take the photographs. Based on this first analysis, a second occlusal examination may then be conducted by the dentist using indices.
From the results of this study, the above three ways to use profiles (as an additional tool, single screening tool and initial screening tool) should be considered with regard to their different specificity and sensitivity.
Conclusions Facial profiles of 111 (mean age: 22.9 years) Japanese male were measured and 11 indices (8 horizontal, 2 vertical and 1 horizontal/vertical) were calculated and the results were as follows. 
